The possibility of the biophotolysis of water in producing hydrogen has been investigated by many workers.2) Ochiai et ah reported that an anodic photocurrent was observed upon the illumination of entrapped chloroplasts2) or entrapped thermophilic blue-green algae.3) Yagi and Ochiai constructed an enzymic electric cell using hydrogenase, and observed hydrogen evolution upon its illumination.40 Wereported, in a previous paper, on a photoelectrochemical cell using the isolated spinach chloroplast-methyl viologen system as a photoanode to produce hydrogen without the use ofhydrogenase.5) It was found by the use of this system that the photocurrent gradually decreased to 5%of the initial photocurrent after around 10hr. It has been described in many investigations1) that the inactivation of the photosynthetic electron transport systems (PETS) of the isolated chloroplasts is mainly attributable both to photochemical inactivation and to thermal destabilization. The study reported here is the relationship between the decrease of the photocurrent for the photoelectrochemical cell, of which the anolyte was madeup of isolated chloroplasts and methyl viologen, and the changes in the activities of photosystem I (PS-I) and photosystem II (PS-II) in PETS of the chloroplasts. The procedures for the preparation of Class II chloroplasts from fresh spinach leaves6* and the determination of the chlorophyll concentration7) were essentially similar to those previously described.5) Glucose oxidase (EC 1. 1.3.4)
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Fromthe results of these experiments, the proportion of photochemical inactivation against the thermal destabilization of the PS-I and PS-II activities was evaluated by the following method. Since the decrease in PS-I activity can be expressed empirically by an exponential decay function as reported by Jones and Kok,10) the PS-I activity under continuous illumination AL and that in the dark ADat time t are given by
where Ao represents the initial activity, and a, /? and y are constants related to the photochemical inactivation, the thermal destabilization and the increase in PS-I activity in the dark, respectively. When Eq. (1) is divided by Eq. (2), the decay function due to the true photochemical inactivation is given by AL{t)lAD(t) = exp -oct
The values of AL(t)/AD(t) for the PS-I and PS-II activities are shown in Fig. 3 . It was found that the activity of PS-I gradually decreased by the photochemical inactivation and it reached 50% of the initial activity at 10hr, while the activity of PS-II was substantially reduced by continuous illumination to 5% of the initial activity at lOhr.
It is concluded that the photochemical inactivation of PS-II is the main cause for the decrease in the photocurrent observed in the photoelectrochemical cell using the chloroplast-methyl viologen system. It is important to find a method to protect the photochemical inactivation of PS-II in chloroplasts in order to obtain a stable photocurrent for the photoelectrochemical cell. 
